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Abstract
Objective: Encouraging people to eat more seafood can offer a direct, cost-
effective way of improving overall health outcomes. However, dietary recom-
mendations to increase seafood consumption have been criticised following
concern over the capacity of the seafood industry to meet increased demand,
while maintaining sustainable ﬁsh stocks. The current research sought to
investigate Australian accredited practising dietitians’ (APD) and public health
nutritionists’ (PHN) views on seafood sustainability and their dietary recommen-
dations, to identify ways to better align nutrition and sustainability goals.
Design: A self-administered online questionnaire exploring seafood consumption
advice, perceptions of seafood sustainability and information sources of APD and
PHN. Qualitative and quantitative data were collected via open and closed
questions. Quantitative data were analysed with χ2 tests and reported using
descriptive statistics. Content analysis was used for qualitative data.
Setting: Australia.
Subjects: APD and PHN were targeted to participate; the sample includes
respondents from urban and regional areas throughout Australia.
Results: Results indicate confusion around the concept of seafood sustainability
and where to obtain information, which may limit health professionals’ ability to
recommend the best types of seafood to maximise health and sustainability
outcomes. Respondents demonstrated limited understanding of seafood sustain-
ability, with 7·5% (n 6/80) satisﬁed with their level of understanding.
Conclusions: Nutrition and sustainability goals can be better aligned by increasing
awareness on seafood that is healthy and sustainable. For health professionals to
conﬁdently make recommendations, or identify trade-offs, more evidence-based
information needs to be made accessible through forums such as dietetic
organisations, industry groups and nutrition programmes.
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The consumption of seafood for health beneﬁts is widely
recommended in international dietary guidelines(1). This is
largely because it is the major source of the essential long-
chain PUFA, EPA and DHA(2), commonly referred to as
marine n-3 fatty acids. Humans can biosynthesise only small
amounts of long-chain PUFA(3), therefore foods rich in these
fatty acids must be included in a healthy diet. Adequate
ingestion of long-chain PUFA is linked to a range of health
beneﬁts including brain growth, visual development and
protection from heart disease(4,5). Seafood is the most readily
available source of dietary long-chain PUFA. It is also an
important source of essential micronutrients – vitamins A, B
and D and minerals (Ca, P, iodine, Zn, Fe and Se) – espe-
cially the many small ﬁsh species that are consumed whole
(with bones, heads and viscera)(6).
Consumers are aware of the health beneﬁts of seafood(7)
and consumption has increased over time(8), yet seafood
consumption rates are generally lower than the amount
recommended for positive health outcomes in national diet-
ary guidelines(9–11). There are many reasons why consumers
may not be meeting the guidelines, including perceptions that
seafood is expensive and is difﬁcult to cook correctly,
knowing if seafood is fresh and the possibility of ingesting
seafood bones(7). Encouraging higher consumption of
seafood can offer a direct, effective, low-cost way of
improving overall health outcomes(12). The supply of seafood,
including ﬁsh, crustaceans and molluscs, from wild-capture
ﬁsheries and aquaculture reached a record high of 20kg/
person in 2014(8); however, dietary recommendations to
increase seafood consumption have been criticised due to
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concerns over the capacity of the seafood industry to meet
increased demand(13,14). Broad concern over pressure on
wild ﬁsh stocks(13,15–17) and impacts from aquaculture(18) has
fuelled claims that seafood consumption in general may not
be sustainable and that alternative sources of n-3 fatty acids
should be sought(14). However, actively recommending
seafood that is sourced from sustainable sources could
potentially alleviate the perceived conﬂicts between
sustainability and health that stem from dietary recommen-
dations for seafood intake(16,19–23).
Aligning health and sustainability guidelines
Food-based dietary guidelines have been established in
more than 100 countries(24) to provide policy makers,
health practitioners and educators with evidence-based
guidance on healthy foods, portion sizes and eating
patterns that are tailored to the cultural and nutritional
needs of individual countries. The aim of their publication
in developed countries, such as Australia, is to promote
health and well-being and reduce the risk of diet-related
conditions and preventable chronic disease(1). Given the
links between food systems, human health and the
environment, several countries have also considered food
sustainability issues within their national dietary guide-
lines(25–29), while others have drawn up guidelines for a
sustainable diet(30,31). The inclusion of information on
sustainable seafood within the guidelines, as well as the
literature on sustainable diets(32), is limited and incom-
plete. In the 2013 Australian Dietary Guidelines, a
recommendation to increase ﬁsh intake by 40% is
premised by ‘The extent to which Australian ﬁsh popula-
tions are sufﬁcient to meet the guideline advice needs
consideration’(1). No further information was provided on
how best to consider this issue, or the fact that 70% of
seafood consumed in Australia is imported(33). Additional
information on food, nutrition and environmental sus-
tainability was requested in the latest revision of the
Australian Dietary Guidelines; however, it was not inclu-
ded due to perceived limitations to the body of evidence
about impacts, particularly the sometimes-conﬂicting
considerations(34). A question therefore remains over
how dietary advice to increase the intake of seafood can
be coupled with current advice on seafood sustainability.
Improving messages around seafood consumption
Barriers to adherence to recommendations within dietary
guidelines have been reported widely in relation to different
populations and food groups(35–37). Nevertheless, they pro-
vide an important source of evidence-based information for
health professionals and educators and inﬂuence national
food and nutrition programmes(1,38). Nutrition advice from
health professionals, in turn, can induce multiple dietary
changes based on projected health outcomes(39). Combining
evidence-based dietary guidelines with information on food
sustainability can provide an important resource for health
professionals to educate clients, communities and populations
about sourcing seafood – and other food groups – that are
the most nutritious and, at the same time, sustainable food
choices. Public health nutritionists (PHN) and accredited
practising dietitians (APD) have the potential to play a key role
in delivering messages to facilitate the behavioural change
required to ensure that food choices are both healthy and
sustainable(40,41).
Australia provides an ideal case study to examine the
relationship between dietary advice on consuming seafood
for good health and sustainability. Australia has recently
reviewed its dietary guidelines and has a well-educated and
established Nutrition and Dietetic workforce employed in
hospitals, primary care and public health, yet seafood
consumption remains lower than recommended(1). Seafood
consumption and seafood sustainability in Australia are also
contested spaces. Advice on sustainable seafood can be
conﬂicting and there has been criticism over the decision
not to include guidance on sustainable diets or sustainable
foods in the reviewed dietary guidelines in 2013(42,43).
The current research sought to investigate the under-
standing of APD and PHN on seafood sustainability issues
and their recommendations to clients regarding seafood
consumption, to identify ways in which nutrition and
sustainability goals can be better aligned. Speciﬁcally, we used
Australia as a case study to examine: (i) seafood consumption
advice given by APD and PHN; (ii) how concepts of seafood
sustainability are perceived and interpreted by APD and PHN;
(iii) how current recommendations and perceptions align with
assessments of seafood sustainability; and (iv) the role of
national dietary guidelines and the need for information to
inform dietary advice on seafood consumption.
Methods
Study subjects and survey implementation
We targeted APD and PHN to participate in our survey as
they are two key health professional groups nominated as
intended users of the Australian Dietary Guidelines(1). The
survey was conducted as a self-administered online ques-
tionnaire using Qualtrics software, version 2015, during
October and November 2016. A link to the survey was
distributed through the Dietitians Association of Australia
(DAA) and the Food and Nutrition Special Interest Group
of the Public Health Association of Australia (PHAA; 6181
and 255 members, respectively) via email.
Questionnaire development
The questionnaire included a range of question types
including yes/no option, multiple choice, open-ended,
Likert scale and box tick. The questionnaire consisted of
three components. The ﬁrst investigated respondents’
recommendations and advice given to clients regarding eating
seafood, in relation to health and sustainability, using state-
ments drawn from existing recommendations for healthy and
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sustainable diets(1,2,44–48). The ‘types’ of seafood included in
the survey were drawn from current consumption trends(49,50)
and seafood recommended for health(1,44) and sustainability
(www.sustainableseafood.org.au; www.sustainable.table.org.
au; www.goodﬁshbadﬁsh.com.au; www.frdc.com.au). Com-
mon names of seafood, as well as processed products such
as ﬁsh-oil capsules, were listed as ‘types’ of seafood. An
option was provided for respondents to record ‘other types’,
recognising that seafood constitutes a diverse range of species,
capture and production methods, and product types.
The second component investigated the sources of
information and resources used to inform the advice given
to clients regarding ﬁsh consumption for health beneﬁts,
n-3 content and sustainability of ﬁsh stocks. Multiple-
choice questions listing different common sources of
information were used for this component. The third and
ﬁnal component on subjective knowledge of sustainability
issues asked respondents what they understood as the
most important issues around sustainability, through both
box tick and open-ended questions, and to what extent
they agreed with statements about seafood sustainability.
Responses to open-ended questions were coded to
determine frequency of responses to relevant themes. The
statements on seafood sustainability were developed
based on relevant literature(51–54).
Demographic questions, including work location,
education level and years of experience, were included to
test their relationship with the questionnaire outcome
variables (e.g. if APD and PHN were more likely to
recommend seafood if they were located in urban areas
with better access to fresh seafood).
Seafood consumption and sustainability
Information on the current consumption of seafood in
Australia was sourced from the Fisheries Research Develop-
ment and Corporation (FRDC) for Australian-produced sea-
food(50) and from Danenberg et al.(49) for general seafood
consumption. Australian Government ﬁshery assessment
reports(53) and the main seafood guides in Australia, the
Australian Marine Conservation Society (AMCS) seafood
guide and the Sustainable Table guide, were examined for
assessments of seafood sustainability. Certiﬁcation of ﬁsheries
or aquaculture production by the Aquaculture Stewardship
Council (ASC) or the Marine Stewardship Council (MSC) was
also noted (further details on the different sustainability
assessments are available in the online supplementary
material, ‘Supplementary information’ ﬁle).
Statistical analyses
Descriptive statistics were used to describe the raw data.
Means and standard deviations are presented in table
format where relevant. The χ2 method was used to test for
signiﬁcance between variables that were considered likely
be inﬂuential and respondents making speciﬁc recommen-
dations about seafood (yes/no response). Signiﬁcance was
taken as P<0·05. Variables included years of experience,
satisfaction with level of understanding of seafood sustain-
ability, education level and work location. Survey questions
are available in the online supplementary material, ‘Seafood
dietary advice survey’ ﬁle.
Results
Survey respondents
One hundred and thirteen (44%) of the PHAA members and
2509 (41%) of the DAA members who were emailed the
link to the survey opened the email. A total of ninety-three
respondents commenced the survey. Not all respondents
answered each question. Reported percentages have been
calculated using the number of responses to individual
questions.
The sample includes respondents from urban and regional
areas throughout Australia. Two respondents selected ‘other’,
with one identifying they were based internationally. All
respondents had tertiary-level education (Bachelor degree)
with 67% (n 62) completing postgraduate studies, including
Graduate Diplomas, Honours, Masters or PhD degrees.
Respondents reported varied length of time in practice
(Table 1) and constituted a representative sample of practising
PHN and APD. The distribution of respondents across the
Table 1 Sociodemographic characteristics of survey respondents:
accredited practising dietitians and public health nutritionists (n 93)
responding to a self-administered online questionnaire about sea-
food consumption advice, perceptions of seafood sustainability and
information sources, Australia, October–November 2016
n %
State
ACT 5 5
NSW 26 28
NT 3 3
Other 2 2
QLD 18 19
SA 4 4
TAS 4 4
VIC 28 30
WA 3 3
Remoteness*
Major cities 60 71
Inner regional 14 16
Outer regional 9 10
Very remote 1 1
Remote 1 1
Years of experience
0–5 35 38
6–10 26 28
11–15 12 13
16 or more 20 22
Highest educational qualification
Undergraduate degree 30 33
Postgraduate award 62 67
Member of DAA FEIG
Yes 29 29
No 64 69
ACT, Australian Capital Territory; NSW, New South Wales; NT, Northern
Territory; QLD, Queensland; SA, South Australia; TAS, Tasmania; VIC, Vic-
toria; SA, South Australia; DAA FEIG, Dietitians Association of Australia’s
Food and Environment Interest Group.
*Calculated using http://www.pocog.org.au/aria/default.aspx
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States and Territories reﬂected the total membership distribu-
tion(55), with more respondents from the most populous
regions of Australia. Given the limited number of respondents,
the results described below provide a snapshot, rather
than true representation, of the views of Australian PHN
and APD.
Current advice around seafood consumption
Almost all respondents (98%, n 91) answered positively
(yes/no response option) that they recommended eating
seafood for health beneﬁts. When asked for further detail,
90% (n 81) of these respondents indicated (via tick box)
that they recommended consuming seafood as part of a
healthy diet, while 70% (n 60) recommended seafood for
speciﬁc health beneﬁts. Forty per cent (n 36) of these
respondents recommended eating seafood in combination
with low-fat meats and 30% (n 27) recommended replacing
other protein foods with seafood. Over half (57%,
n 51) responded that they endorsed eating the amount of
seafood recommended in the Australian Dietary Guidelines.
The majority of respondents (79%, n 68) recommended
speciﬁc types of seafood for health from a yes/no option.
Respondents selected seafood types listed as common
names or product (e.g. ﬁsh-oil capsules or liquid). Respon-
dents were also given an option to describe other types;
answers included common names not listed, as well as the
sources of seafood, such as ‘wild-capture’, and seafood
properties, such as ‘oily ﬁsh’. In comparison, 35% (n 21)
made recommendations on speciﬁc seafood types, includ-
ing speciﬁc species, common names and ﬁshing methods,
based on sustainability.
No signiﬁcant difference was found regarding advice
recommending particular species of seafood and respon-
dents’ years of experience (0–5, 6–10, 11–15, 16 years or
more; χ2= 4·74, df= 3, P= 0·19). Those with under-
graduate qualiﬁcations accounted for 40% of respondents
to the question on recommending seafood based on sus-
tainability. They were equally divided (50%) as to whether
they recommended particular species or not. However,
almost 70% of respondents with postgraduate qualiﬁca-
tions, predominantly Masters degrees, did not recommend
species based on sustainability. There were no signiﬁcant
differences regarding advice recommending particular
species of seafood according to education level (Bachelor,
Graduate Diploma, Honours, Masters, PhD; χ2= 5·9, df= 4,
P= 0·21). Forty per cent of respondents based in major
cities recommended seafood based on sustainability,
with 24% and 14% of inner regional and outer regional
respondents, respectively. There were no signiﬁcant
differences regarding advice recommending particular
species of seafood and respondents’ location (major city,
inner regional, outer regional, remote; χ2= 0·83, df= 3,
P= 0·84). Very few respondents were based in remote or
very remote areas and a larger sample of these respondents
would be required to determine the relationship between
remoteness and making speciﬁc recommendations.
Concepts and perceptions of sustainability and
seafood
The most important issues around seafood sustainability
related primarily to wild-capture ﬁshing (Table 2). Over-
ﬁshing was identiﬁed as an important issue by 62% (n 50)
of respondents, as well as by 50% (n 37) in the open-
ended questions. Other issues of concern included
bycatch, the ability of ﬁshing to continue into the future,
habitat damage and the method of ﬁshing. Content
analysis of open-ended responses on what sustainability
meant to respondents also revealed that the capacity of
ﬁshing to continue into the future (31%, n 20) was
important, as were impacts on the environment or eco-
system (43%, n 28). Habitat damage (5%, n 3), carbon
footprint (3%, n 2), maintaining the quality of products
(3%, n 2), no bycatch (3%, n 2), low food miles (3%, n 2)
and appropriate use (i.e. not for pet food; 3%, n 2) were
identiﬁed by a small number of respondents.
Few respondents either strongly agreed or strongly
disagreed with statements on aspects of sustainability of
ﬁshing and aquaculture, with most responding as ‘Neither
agree nor disagree’. Two-thirds of respondents agreed that
Australian ﬁsheries were well-managed (63%, n 50). It was
notable that the same proportion of respondents agreed
that most ﬁsh stocks were overﬁshed (63%, n 50). Further,
41% (n 24) agreed with the statement that Australian
aquaculture was unsustainable. These neutral and
seemingly contradictory responses appear to reﬂect a degree
of confusion and uncertainty around seafood sustainability
(Table 3), although we acknowledge that neutrality could
also indicate ambivalence or be a function of the way the
question was constructed. Qualitative responses from
open-ended questions offer some insight into the confusion
and uncertainty of respondents around sustainability. The
following two responses provide indicative examples: ‘I’m
not comfortable with recommending 3+ serves per week of
Table 2 Important concepts around seafood sustainability identi-
fied by respondents: accredited practising dietitians and public
health nutritionists (n 93) responding to a self-administered online
questionnaire about seafood consumption advice, perceptions of
seafood sustainability and information sources, Australia, October–
November 2016
Sustainable seafood concepts (in order of importance)
Species not overfished
Bycatch (other fish and animals such as turtles, mammals, birds
caught in nets)
Minimise environmental/ecosystem impacts
Fishing can continue into the future
Does not damage physical environment (habitat)
Low carbon footprint of the product
Maintain quality products
Low food miles
Appropriate use (i.e. not for pet food)
Responses derived from a list in which respondents were asked to select the
most important issues in terms of seafood sustainability (Q15), as well as an
open-ended question on what sustainability in relation to seafood means to
them (Q17). See online supplementary material, ‘Seafood dietary advice
survey’ file, for original questions.
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seafood given information around ﬁsh stocks collapsing’ and
‘I have been advised that even farmed ﬁsh is not sustainable,
so feel guilty about recommending eating ﬁsh, yet feel
obliged to do so’.
The words ‘extinction’ and ‘dying out’ were used by
nine respondents in open-ended responses in reference to
overﬁshing, indicating that some respondents associate
overﬁshing with the complete removal of the species.
Australian seafood was recommended in preference to
imports by most respondents (65%, n 53), although when
asked about the difference between Australian and impor-
ted seafood, more than half of respondents answered that
they were not aware of any differences in health (58%,
n 47) or sustainability (51%, n 41). For those who were
aware of differences between the sustainability of Australian
and imported products, the regulation and ﬁshing practices
of Australian ﬁsheries were perceived to be stronger than in
other countries. Respondents were also aware of water-
quality issues particularly in relation to imported prawns.
Some respondents thought that imports were generally less
sustainable than Australian products and 2% agreed that
imported seafood comes from well-managed aquaculture or
ﬁsheries.
Fewer than 10% of respondents were satisﬁed, as
opposed to somewhat satisﬁed or not satisﬁed, with their
level of understanding of seafood sustainability issues
(seafood in general, 7·5%, n 6; Australian seafood, 10%,
n 8; imported seafood, 6·3%, n 5). Those who were satisﬁed
with their level of understanding of sustainable seafood
options were statistically more likely to recommend
speciﬁc species than those who were not satisﬁed with
their level of knowledge (χ2= 6·67, df=2, P=0·035;
Fig. 1).
While almost all respondents recommended seafood for
health, over 60% (62%, n 51) expressed some concern
over their recommendations. Within this group, the most
highly rated concern was sustainability, followed by cost,
access to high-quality products and food safety. Respon-
dents who rated their level of concern as high represented
all the experience groups. Comparing the level of concern
about ﬁsh sustainability between respondents who were
members of DAA’s Food and Environment Interest Group
(FEIG) and those who were not, 95% (n 19) of the
members rated sustainability as a high concern, while
77%(24) of non-members had the same level of concern
over sustainability. Of the eight respondents who reported
they were satisﬁed with their level of understanding with
seafood in general, ﬁve were members of the FEIG.
Dietary guidelines and other sources used to
inform dietary recommendations for seafood
Dietary guidelines were the main source of information on
seafood consumption used by the APD and PHN
surveyed. Respondents also consulted with each other, as
well as accessed resources such as the Heart Foundation
Guidelines and academic papers for information on
seafood consumption and n-3. The majority of respondents
Table 3 Perceptions of sustainability of seafood among accredited practising dietitians and public health nutritionists (n 80) responding to a
self-administered online questionnaire about seafood consumption advice, perceptions of seafood sustainability and information sources,
Australia, October–November 2016
To what extent do you agree with the following statements?
Agree
(%)
Disagree
(%)
Neither agree
nor disagree (%)
Most fish stocks are overfished 63 11 26
Australian fisheries are well-managed 63 9 28
Eating less common seafood species (e.g. mackerel) is more sustainable than eating
the most popular ones (e.g. snapper)
45 10 45
Australian aquaculture is well-managed 41 10 49
Seafood can be more sustainable than other animal proteins 43 21 36
Aquaculture is unsustainable 30 29 41
Only seafood from the AMCS seafood guide green list is sustainable 18 11 71
Imported seafood comes from well-managed fisheries 2 49 49
Imported seafood comes from well-managed aquaculture 2 50 48
AMCS, Australian Marine Conservation Society.
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Fig. 1 Satisfaction with level of understanding of sustainability
issues relating to general seafood, and whether they
recommend specific types of seafood ( ) or not ( ) based on
sustainability, among accredited practising dietitians and public
health nutritionists (n 93) responding to a self-administered
online questionnaire about seafood consumption advice,
perceptions of seafood sustainability and information sources,
Australia, October–November 2016
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stated that there was not enough information available to
provide advice on general seafood sustainability (65%,
n 52) to clients, particularly in regard to imported seafood
(86%, n 68), and academic journal papers and the AMCS
seafood guide were used more commonly by respondents
than the dietary guidelines for sustainability information.
No respondent mentioned the comprehensive Status of
Fish Stocks Reports as a source of sustainability informa-
tion, although a number of respondents reported using
information from the FRDC (8%, n 6) or seafood industry
materials (12%, n 9).
Twenty-nine per cent (n 16) of respondents recom-
mended the dietary guidelines as a source of information
on sustainability for their clients. The same proportion of
respondents also indicated that they do not recommend
any type of information to clients on seafood sustainability.
Further, for 66% (n 48) of respondents there was not
enough information available about seafood sustainability
for clients, particularly for imported seafood (71%, n 52).
APD and PHN were largely unsure about their clients’ level
of concern about seafood sustainability, indicating that
client demand was not a driver for health professionals to
learn more about or make recommendations based on
sustainability. Despite this result, 78% of respondents
wanted more reliable information to be made available
about sustainable seafood. Suggestions included evidence-
based guidelines on speciﬁc types of seafood to recom-
mend for both health and sustainability such as scorecards,
a chapter in the dietary guidelines, or easily accessible
materials such as brochures or fact sheets.
Comparison of seafood types based on
sustainability assessments
Types of seafood recommended for health and
sustainability
Some of the types of seafood recommended for health
matched those recommended based on sustainability
(Table 4), including sardines, Atlantic salmon, tuna,
mackerel and prawns. Of these species, tuna, salmon and
prawns are among the most commonly eaten seafoods in
Australia (Table 4). Barramundi was also recommended
based on health and was one of the most commonly eaten
species. Mackerel and sardines were not commonly eaten,
despite being recommended for both health and sustain-
ability. Supplements continue to be recommended for
health beneﬁts. ‘Wild harvest’ seafood was also recom-
mended for sustainability by respondents in place of
actual species names.
Of the top types recommended for health and sustain-
ability – salmon, sardines, tuna, mackerel and barramundi
(Table 4) – some Australian ﬁsheries are assessed as
sustainable by government ﬁshery assessments, while
others are not, including bigeye tuna (Eastern stock),
yellowﬁn tuna (Western stock) and blueﬁn tuna(56,57). The
sustainability of imports of these seafood types is not
always clear; for example, some tuna ﬁsheries in the
Western and Central Paciﬁc Ocean are subject to
overﬁshing and overcapacity(58), while others from the
same region have MSC certiﬁcation. Atlantic salmon is not
considered sustainable by the AMCS guide or by the
Table 4 Ranking of the top ten types of seafood recommended and consumed in Australia
Recommended by
APD and PHN* Consumed in Australia
Health Sustainability
Australian seafood
(based on volume)(50)
Australian and imported seafood
(based on occasions)(49)
Atlantic salmon 1 2 1 4
Tuna 3 5 4 1
Barramundi 6 4 7 7
Prawns 9 7 2 2
Sardines 2 1
Mackerel 4 10
Fish-oil capsules or liquid 5
Foods and drinks enriched with marine n-3 PUFA 7
Herring 8
Bream/blue eye/mussels 9
Smaller fish 3
Wild harvest 9
Whiting 6
Crab 8 6
Mullet 8
Flathead 9
Oysters 3 9
Shark 5 6
Anchovies 10
Unsure of species (battered, crumbed, sushi, fish fingers) 3
*Accredited practising dietitians (APD) and public health nutritionists (PHN) who responded (n 80) to the self-administered online questionnaire about seafood
consumption advice, perceptions of seafood sustainability and information sources, Australia, October–November 2016.
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Sustainable Table guide, although some farms have been
certiﬁed by the ASC. The AMCS guide also gives the
orange or red light to sardines, tuna and some stocks of
mackerel, while the Sustainable Table guide gives the red
light to blueﬁn tuna.
Prawns are commonly eaten, alongside tuna and
salmon, and are also recommended for health and
sustainability. Assessments of prawns vary within Australia,
with some ﬁsheries considered to be sustainable while
others are subject to overﬁshing(57) or considered unsus-
tainable due to bycatch(59). Imported prawns are given the
red light by both seafood guides examined here(59,60).
Discussion
Seafood is widely recommended for its many health bene-
ﬁts(1,48); however, among the subset of APD and PHN who
responded to our survey there was uncertainty around
recommending seafood based on sustainability. The APD
and PHN who participated in the current research expressed
limited understanding around issues of seafood sustain-
ability and reported a lack of satisfaction with their knowl-
edge of the issues and where to obtain current information
on sustainability. This knowledge gap may limit the ability of
APD, PHN and other health professionals to recommend the
best types of seafood to maximise health and sustainability
outcomes. These health professionals are in a unique posi-
tion to integrate and advance sustainable food system
initiatives(41) and they need simpler sustainability advice in
order to make sound recommendations on seafood. There is
scope to improve and expand the recommendations being
made to improve both sustainability and health outcomes.
Concepts and perceptions of sustainability and
seafood
Previous studies have reported that recommendations to
eat ﬁsh are viewed by health professionals as important to
implement(61) and almost all the health professionals in the
present study recommended eating seafood to clients.
However, respondents’ uncertainty over whether seafood
is or is not sustainable, combined with uncertainty over
where to access reliable, evidence-based information, is
likely limiting their capacity to make informed recom-
mendations. Conﬂict, identiﬁed through the present study,
in the advice and information available also hinders the
health professional in advising consumers. Conﬂicts can
arise from the fact that ‘sustainability’ is not an attribute of
a particular process or product, but rather a set of personal
values or a dynamic state in which biophysical processes
are in equilibrium(62). Organisations charged with
providing information on seafood sustainability differ in
the way they perceive or deﬁne ‘sustainability’, resulting
in situations where a seafood product can be categorised
as both sustainable and unsustainable, depending on the
criteria used to deﬁne ‘sustainable’(53). These conﬂicting
messages on seafood sustainability have also led to
consumer confusion(21,63). Conﬂicting messages, in com-
bination with the lack of information about the sustainability
of imported seafood, further complicate the issue, making it
difﬁcult to align health and sustainability goals.
The health professionals surveyed were generally not
conﬁdent to make recommendations on what constitutes a
sustainable seafood choice. Several expressed feelings of
guilt around recommending seafood as they felt strongly
that it should be recommended for health, yet had reser-
vations based on the lack of information and conﬂicting
messages around sustainability of the product. Some of
these reservations may be overcome through improved
understanding of ﬁsheries terminology, including
‘overﬁshing’, ‘ﬁshery collapse’ and ‘extinction’. For
example, there is a vast difference between a ﬁsh stock
being assessed as overﬁshed, which is a ﬁshery manage-
ment target and may require only moderate management
responses (e.g. catch restrictions to stop, or reverse,
declines), and ﬁshing to the point of ﬁshery collapse or to
the point of species extinction(64). Avoiding recommend-
ing seafood based on concerns over ﬁshery collapse and
species extinctions may therefore be over-cautious,
particularly for seafood from countries with well-established
ﬁsheries management. A simpler language around ﬁsheries
terms that clearly describe the sustainability risks could
avoid this issue.
An understanding of the often-complex issues relating
to seafood sustainability is important for health profes-
sionals to be able to make informed recommendations on
health and sustainability, as well as to build greater
awareness of the potential trade-offs between these
outcomes. More transparency in the evidence base used to
develop dietary guidelines and sustainability information
will help to clarify where a recommendation can be made
to optimise health and sustainability, and where a judge-
ment or compromise might be required. Despite the
different interpretations and deﬁnitions of sustainability,
there are some commonalities, including that species
considered to be overﬁshed are not assessed as
sustainable.
Alignment between sustainability assessments and
health professionals’ recommendations and
perceptions
A small number of seafood species were generally
recommended by APD and PHN for health, and less for
sustainability, despite hundreds of ﬁsh species available in
Australia. Current sustainable seafood guides cover a
limited range of species and typically have a regional
focus, despite the global nature of the seafood market(63).
Approximately thirty types of seafood are given the green
light in the AMCS guide and a limited number of species
certiﬁed by the MSC or ASC are available in Australia.
However, there is a much greater number of species that
could potentially be recommended and consumed. There
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are over 4000 domestic ﬁnﬁsh in Australia(65), and over
600 domestic and imported species of seafood are
considered commercially important in Australia. There is a
risk that APD and PHN will, in the attempt to recommend
sustainable choices, continue to choose a narrow range of
seafood identiﬁable through ecolabels or guides, if infor-
mation on a broader range of species is not easily acces-
sible. To resolve this, sustainably ﬁshed species which
require less resource use and have a lower impact on
ecosystems and habitats could be identiﬁed and promoted
over those that have a greater impact.
The top three commonly eaten seafood types in
Australia (prawns, tuna, Atlantic salmon) are also among
the top ﬁve most commonly eaten in the USA(66) and are
all recommended for their beneﬁts to human health. The
narrow focus on these particular types of seafood by
health professionals and consumers overlooks the
opportunity to eat a wider variety of sustainable seafood
types. For example, sardines and mackerel are recom-
mended for their health beneﬁts, and assessed as
sustainable, yet these seafood types are not commonly
eaten across Australia, while a range of other species are
neither commonly consumed nor recommended for con-
sumption, despite being assessed as sustainable.
Seafood varies signiﬁcantly in terms of environmental
impacts as well as nutritional content. For example,
barramundi and prawns farmed in Australia have the
green light from the AMCS and are also good sources of
n-3 fatty acids, although the amount is dependent on the
feed used. Barramundi and prawns are also imported into
Australia and the environmental impacts and nutritional
content of these products are not as well understood. Wild
barramundi is not considered to be overﬁshed, although it
is not recommended by AMCS due to interactions with
bycatch and protected species(59). Some species of
wild-capture prawns are considered sustainable under
both the government and independent assessments(51).
Recommendations for these species would therefore be
improved if they articulated whether farmed or
wild-caught; domestic or imported. Similarly, tuna is
consistently identiﬁed in top recommendations for health
and sustainability; however, blueﬁn stocks are overﬁshed
and the ﬂesh is also low in n-3 fatty acids(67). Gem ﬁsh is
considered overﬁshed in Australia and as a very good
source of n-3 fatty acids, it has been recommended for
consumption by the Heart Foundation(44). The Heart
Foundation has made efforts to delist known overﬁshed
species from its consumer resources and suggests inter-
ested individuals seek further information on sustainable
choices.
Atlantic salmon is a good source of n-3 fatty acids,
despite the content halving in the last decade(3) as a result
of reduced amounts of ﬁsh oil being used in feeds for
farmed salmon(68). The AMCS lists Atlantic salmon as
unsustainable, based largely on the use of wild ﬁsh in the
feed. This concern does not reﬂect recent changes to feed
composition to greater use of terrestrial inputs and misses
the opportunity to promote aquaculture products that
have the best terrestrial resource-use efﬁciency and fewest
environmental impacts.
Alternatives for more sustainable options and
aligning health and sustainability
Several underutilised species of seafood have similar n-3
fatty acid content to Atlantic salmon, including mackerel,
sardines, banded morwong, alfonsiono and whitebait(68).
Dietary advice encouraging people who regularly eat ﬁsh
to consume as wide a variety as possible and experiment
with less familiar species from underutilised stocks, such
as coley, gurnard and mackerel(23), has been trialled to
shift ﬁshing effort away from highly targeted stocks and
towards currently underutilised species(69). Consumption
of underutilised species has also been promoted by
celebrity chefs in the UK, where sales of these species in
supermarkets have increased(70).
Broadening the scope of species included in sustain-
ability guides would help facilitate the shift towards eating
a wider range of species, as well as making the full list of
species assessed as sustainable by government available to
APD, PHN and consumers. Limiting recommendations to a
small number of species also creates a risk that improve-
ments in the broader ecological effects of ﬁshing and
aquaculture are not being communicated to consumers
and some species remain red on seafood guides despite
being ‘sustainable’. Improving traceability of seafood
would also help determine the sustainability of imported
products which make up the bulk of seafood consumed in
Australia(71).
Seafood guides predominantly focus on wild-capture
species, despite the wide range of aquaculture ﬁsh,
molluscs and crustaceans now available, and only a limited
number of aquaculture types are promoted by health
professionals, including the carnivorous Atlantic salmon.
However, some aquaculture production does not require
any feed, such as mussels and other bivalves, and these
forms of aquaculture have a much lower environmental
footprint(72). They can also be a good source of n-3 fatty
acids, although not as high as ﬁnﬁsh such as salmon and
some tunas(67).
Information gaps and role of the dietary guidelines
in aligning sustainability with nutrition
The Australian Dietary Guidelines were reported as the
main source of information on seafood consumption. The
National Health and Medical Research Council (NHMRC),
who developed the guidelines, currently takes into
consideration a number of issues that affect food choices,
such as personal preferences, cultural backgrounds or
philosophical choices such as vegetarian dietary patterns.
The concept of ‘health’, like the concept of ‘sustainability’,
is not static and is subject to varied interpretations and
value judgements(73). There have been calls to broaden
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the dietary guidelines to consider human health in the
context of planetary health(42) and many organisations
have investigated broadening their consideration of health
and sustainability. The Dietary Guidelines Advisory
Committee in the USA recommended that sustainability be
taken into account when determining the government’s
dietary advice(74). However, this advice met with opposi-
tion(38) and sustainability was not included in the ﬁnal 2015
Dietary Guidelines for Americans. Similarly, in Australia, the
NHMRC removed the criteria of environmental sustainability
from the 2013 dietary guidelines in response to criticism(34)
and instead a section on food, nutrition and environmental
sustainability was included as an appendix(1).
Several other countries have adopted a wider deﬁnition of
health in their dietary guidelines, although the inclusion of
seafood is limited. For example, the Health Council of the
Netherlands(25) undertook an assessment of the inﬂuence of
diets on ecosystems which included marine biodiversity
impacts from ﬁshing, but aquaculture was not mentioned in
the report. The Nordic Nutrition Recommendations 2012(26)
included aquaculture, although incorrectly stated that ‘wild
ﬁsh in general are overexploited’ (31·4% of stocks are
currently assessed as overﬁshed(8)) and questioned the
sustainability of increasing seafood consumption. Interest-
ingly, these nutrition recommendations proposed increasing
seafood consumption as an option to reduce dairy
consumption(33). Advice related to ﬁsh consumption and
sustainability in the Qatar Dietary Guidelines was described
as confusing for consumers, who may ﬁnd it difﬁcult to
ascertain which species are sustainable and which ones are
unsustainable(29).
The success of considering sustainability issues in dietary
guidelines has, therefore, been limited. Alternatives for
improving information and knowledge on the sustainability
of seafood, and food more broadly, are also required. An
example of different forums includes the dissemination of
information through dietetic organisations. In Australia, a
webinar on ﬁsh sustainability was held for the Food and
Environment Group of the DAA to help inform members
about the issues of seafood sustainability and n-3 fatty acids
(personal communication, 2017). Recent publications by the
American Dietetic Association (ADA) and the associated
Hunger and Environmental Nutrition Group examined
challenges related to the food system and provided valuable
information for nutrition professionals(42). However,
concerns have been raised over the ADA’s stance on
sustainability given the organisation’s extensive links and
support from large industrial-based food companies(75,76).
Another forum for aligning health and sustainability has
been through dietetic internship programmes which inte-
grate sustainability principles and practices through
experiential learning(77). This approach may be important
as it can raise awareness of the issue at an early stage of
health professionals’ careers.
The health professionals involved in the current
research were not driven by their clients’ level of concern
about seafood sustainability. Nevertheless, there is scope
for more research on client needs and responses to
information on sustainability, given that little is known
about the impact of sustainability and ethical concerns on
consumer decision making towards ﬁsh consumption(78).
The present study was small with a low response rate, but
the distribution of respondents across the States and
Territories reﬂected the total membership distribution(57).
Response rates to online surveys are typically lower than
for on-paper surveys(79) and future studies may beneﬁt
from more frequent email reminders to encourage more
responses, as well as more direct targeting of APN and
PHN. Caution must be exercised in interpreting the major
ﬁndings of the current research. Respondents potentially
had a prior interest in, or awareness of, seafood and
sustainability which motivated them to complete the
survey. Results may therefore reﬂect the views of those
who are more likely to recommend seafood, and be aware
of sustainability issues, than health professionals in gen-
eral. Nevertheless, to the authors’ knowledge, the present
study is the ﬁrst of any assessment of the knowledge of,
and the recommendations given by, APD and PHN
regarding seafood consumption for both health and
environmental outcomes.
Conclusion
Health professionals have an important role to play in
moving the food system towards more healthy and sus-
tainable outcomes. Seafood is strongly embedded in
recommendations around healthy eating, but as the
present study shows, there is confusion among APD and
PHN over the sustainability of products and uncertainty
about where best to source information, which is very
likely limiting the scope of potential seafood species
recommendations. The study also showed that these
health professionals were dissatisﬁed with their level of
knowledge about sustainable seafood stocks and even
expressed guilt about this shortfall in their knowledge
base. There are a number of options available for health
professionals to recommend both healthy and sustainable
seafood types. However, for health professionals to
conﬁdently make these recommendations, or to identify
where the trade-offs may lie, more evidence-based
information needs to be made accessible, through
forums such as dietetic organisations, industry groups and
nutrition programmes. Evidence disseminated through
these avenues could then be used in conjunction with
dietary guidelines to improve the currency of health
advice provided by health professionals for seafood as
well as all food groups.
The sustainability of seafood may not be a high priority
for health professionals, as indicated by the low response
rate. Raising the proﬁle of the sustainability of all food
groups among health professionals is an important step for
the future.
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